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NATURAL PHILOSOPHY. 
. ‘Tuts science considers the laws by which matter, or the natural 
world, is governed, the properties of natural bodies, 
the causes of the powers by which matter is moved 
* the | and acted upon by other bodies, and the effects and 
led, phenomena resulting from action, &c. It embra- 
ach | ces Cosmology, Mechanical Philosophy, Mechanics, 
Acoustics or Phonics, and Optics. 

IC Cosmocrapny treats of the whole universal creation, including not 
war. | only the construction, figure, relation, &c. of the 
ee heavenly bodies, stars, planets, comets, and the earth, 

with the art of representing them on a plane, but also 
45s | every thing created relating to our earth as a part of 
2000 | the whole. Natural History, therefore, is by many 
i considered as a third branch of this science; it is in 
400 general divided only into astronomy and geography. 
1000 | Asrronomy teaches the laws of the motions, periods, eclipses, &c. 
100) of the heavenly bodies, together with their magni- 
600 tudes, distances, &c.; from Gr. Astron, a star, and 
LUO nomos, 2 laworrule. This science, like other mathe- 
2H) inatical sciences, originated with the Egyptians, 
600 and was taught as far back as 580 years B. C. ; in 
Europe, by Thales, a Milesian. As the opposite of 
460 appearance and reality strikes the senses more forcibly 
260 in this than in other sciences, and as men in general 
730 are more inclined to follow the illusions of sense than 
SK) the light of reason, a long time elapsed before the 
400 present, or Copernican, system could be generally 
L100 received. According to this system, taught by Py- 
(073 | Pythagoras. thagoras about 500 years B. C., the sun is placed in 
; the centre, and the planets revolve round it from west 
Sea.” to east, in the followiny order: Mercury, Venus, the 
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Earth, Mars, Jupiter, Saturn, and Herschell. The 
secondary planets move round their respective pri- 
maries from west to east, at different distances. 
Egyptian philosopher, who lived about 130 years B. 
C., taught that the earth was fixed immovably in 
the centre of the universe, and that the planets 
were near to it, in the following order: the Moon, 

Mercury, Venus, the Sun, Mars, Jupiter, and Saturn. 
Above the planets he supposed the firmament of fixed 
stars, and above this starry sphere were imagined to 
be the chrystalline orbs; then the primum mobile, 
communicating motion to the sphe res, and at last the 
cwlum empyrium, or heaven of heavens, to which a 
cubic form was attributed. All these vast orbs he 
supposed to move round the earth in twenty-four 
hours, and in stated periodical times. 


Copernicus, a native of Poland, revived again the Pythag gorean Sys- 


tem of the universe, and published it in the year A. D. 
1530; but, what more than any thing contributed 


to the adoption of this system, was the invention of 


he telescope, about the year 1610, by Galileo, an 
Italian, who had a narrow escape from the Inquisition, 
on account of his asserting the truth of this system. 


Tycho Brahe, born in a province then belonging to Denmark, now 


Newion, an 


to Sweden; endeavoured, about the year A. D. 1557 
to establish another system, wherein he allowed to 
the moon a monthly motion round the earth, and the 
sun to be the centre of the orbits of Mercury, Venus, 
Mars, Jupite r, and Saturn; the sun, however, with 
all the planets, he supposed to whirl round the earth 
in a year, and even once in twenty-four hours. 

wnglis shman, who died in the year A. D. 1727, dis- 
covered and illustrated, at last, the laws by which the 
motions of the planets are governed. These laws are 
founded upon the principle of attraction or gravity, 
according to which, all planets are attracted towards 
the sun, as the ir centre, which attraction is called th: 

centripetal | foree; this foree is counteracted by the 
projectile or centrifugal, (flying from the centre, like 
# ball whirled round the hand by astring ;) these two 
torees, called the central forces, acting upon each 
oth Tr perpe adiculs arly, cause the body to move in the 
diagonal of a parallelorram in the same time that it 
would have moved through one of the sides, if acted 
upon by one of the forces only. —The planets describe 


round the sun equal areas in equal times, or the vector 
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radius* in equal portions of time describes equal areas, 
or portions of space, contained within the planet’s 
orbit; but though the areas are equal, yet the arches 
describing the boundary of the areas are not of 
equal length; for as the orbits which the planets 
describe are ellipses, of which the sun occupies one 
of the foci, they move, as they approach towards 
this focus, or sun, with a uniformly accelerated mo- 
tion; thus describing a greater arch in the same 
space of time, in one part of their orbit than in an- 
other; but as the centrifugal or projectile force in- 
creases with the increased velocity, it at last over- 
balances the centripetal or attractive ; and this, in its 
turn, causes the planet to move from the sun with an 
uniformly retarded motion, until the centripetal force 
again prevails ; and so alternately. ‘That part of our 
earth’s orbit nearest the sun, is called perihelion, 
from the Gr. peri, towards, and helios, the sun, (which 
is the 24th of December ;) and that part most distant 
from the sun, its aphelion, from the Gr. apo, from, and 
helios, the sun, (which is the 24th of June, when the 
earth is above three millions of miles further from the 
sun than at its perihelion.) The squares of the peri- 
odical times of the planets are as the cubes of their 
mean distances from the sun ; that is, as the square of 
the time which any planet takes to describe its orbit, 
is to the square of the time taken by another planet 
to describe its orbit ; so is the cube of the mean dis- 
tance of the former from the sun, to the cube of the 
mean distance of the latter from the sun. By this 
Jaw the relative distances of the planets from the sun 
are known, and when the real distance of any one of 
them is determined, the real distance of all the others 
would be obtained. By the last transit of Venus, 
astronomers were enabled to calculate with some de- 
gree of accuracy, the distance of the earth from the 
sun, and the dimensions of the latter. 


Our Solar System consists of the sun, in the centre, of seven pri- 


mary planets, four asteroids or minor planets, eighteen 
secondary planets, called also satellites or moons, and 
of a considerable number of comets. 


The Sun is aspherical body, believed by many to be an immense 


globe of fire, whose apparent diameter amounts to 
upwards of 800,000 English miles. ‘The sun Is a 
million times larger than the earth, and revolves round 





*The Vector Radius ts an imaginary line drawn n from the sun to the circumference 
of a planet's orbit 
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its axis in 25 days 6 hours; thus whirling round with 

a velocity of 4260 miles every hour. 
The Primary Planets move round the sun, with their secondaries, 

in the following order : 

i. Mercury.—Its diameter is computed to be nearly 8000 miles; its | 
distance from the sun 37 millions of miles ; performs 
its revolution round the sun, or completes its year, 
in 87 days, 23 hours, 15 minutes ; and moves at the 
rate of 150,000 miles an hour. 

Venus.—The diameter of which is upwards of 9000 miles ; its 
distance from the sun 68 millions; its days 23 hours, rf 
20 m.; its year 224 days, 17 hours; it moves at the 
rate of 80,000 miles an hour. When this planet ap- 
pears to the west of the sun, and rises before it, it is 
the morning star; and when to the east, it shines | 








after the sun is set, and is then called the evening 
star. Mercury and Venus, as they move within the 
earth’s orbit, are called inferior planets; the remain- | ¢4 
ing planets are called superior, as their orbits are 
outside of the earth. 

3. The Earth's diameter is about 7,900 miles; its distance from the 
sun 95 millions of miles; its year 365 days, 6 hours ; 
its day 24 hours; it moves at the rate of 65,000 miles 
an hour. The earth is attended by one moon, whose 
diameter is 2000 miles, and its distance from the 
earth 240,000 miles; it revolves about the earth in 
27 days, 7 hours, and 43 minutes, moving about 
2290 miles every hour, and turning round its axis in 
exactly the same time that it goes round the earth, 
whence the same side is always turned towards us ; 
its year is consequently 12 7-19 days, each day being D 
29 1-2 days of ours. 

1, Mars’ diameter is upwards of 5000 miles; its distance from 
the sun 144 millions; its year 386 days, 17 hours; 
its day 24 hours, 39 m.—and moves at the rate of 
56,000 miles an hour. 

The four asteroids, or small planets, called Juno, Ceres, Pallas, and 
Vesta, which have been recently discovered, move 
between the orbits of Mars and Jupiter. 

9). Jupiter, the largest of all the planets, is upwards ef 90,000 miles 
in diameter; distant from the sun 490 millions: its 
year 11 years, 314 days, and 12 hours, of our time ; 
its day 9 hours, 56 minutes; moves in every hour So 
30,000 miles. Jupiter is surrounded by several paral- 
lel faint substances, called belts, and is attended by 
four moons. : 

6. Saturn's diameter is 79,000 miles; distance from the sun about 
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900 millions of miles; his annual reyolution or year is 
29 years, 167 days, 5 hours, or nearly 29 1-2 of our 
years; his diurnal rotation or day, is 10 hours, 16 
minutes, and moves at the rate of 22,000 miles an 
hour. Saturn is surrounded by belts, similar to those 
of Jupiter; also, by a thin and broad ring, whose di- 
ameter is 21,000 miles, which is equal to its distance 
from the body of the planet on all sides. Saturn has 
seven satellites or moons, which move round him on 
the outside of his ring. 


7. Herschell, the most remote ofall the planets, is upwards of 35,000 


miles in diameter, and 1800 millions of miles distant 
from the sun; its annual motion is performed in 83 
years, 421 days; revolves about its axis in 29 days and 
12 hours ; thus its days are nearly as long as one of our 
months. It moves at the the rate of 15,000 miles an 
hour. This planet is attended by six moons. 


Comets, are opaque and solid bodies, that revolve about the sun; 


Dog-star. 


Solstices. 


their orbits are so various and eccentric, their stations 
and periods so different, that the Jaws by which they 
are governed are but imperfectly known. 

If we imagine ourselves in the centre of the starry 
vault or hollow sphere by which we are surrounded, 
and an axis passing through the middle of our globe and 
this vault, from north to south, we will discover that al! 
the heavenly bodies move round us from east to west, 
and that some of them always preserve the same dis- 
tance and situations, others not; the former are called 
fixed stars, the latter planets. The fixed stars are di- 
vided into six classes, according to their apparent 
magnitude, the nearest of which is called the dog-star, 
or Sirius. These stars are now believed to be suns, 
having earths or planets, like those of our system, re- 
volving round them. The path or circle which the sun 
deseribes on this hollow sphere (the 20th of March 
and the 23d of September, being at equal distances 
from the poles,) is called the equator or equinoc- 
tial line, because the sun, when moving in it, makes 
the days and nights of equal length over the whole 
globe. From this line the sun progresses either to- 
wards the north until the 2Ist of June, or south until 
the 22d of December, when it stops and returns. 
The points where it stops are called solstices, from the 
1. sol the sun, and s/o to stand; the circles which 
the sun appears to describe on the heavens at the 
solstices, the 21st of June and the 22d of December, 
are called tropics. The line which the sun forms, 
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in thus crossing the equator obliquely, in its motion 
from the one solstice to the other, is called the ecliptic. 
The ecliptic passes through the middle of a belt or 
zone valled zodiac, which 1s 16° broad. Jn the zodiac 
are the orbits of all the planets; it is divided into 12 
equal parts called signs, 6 of which are on the north, 
and 6on the south of the equator ; the names of these 
signs are the same as so many flocks or constellations 
of stars, through which the signs passed 2000 years 
ago. ‘The names of the northern signs are, Aries, the 
Ram ; Taurus, the Bull; Gemini, the Twins; Cancer, 
the Crab; Leo, the Lion, and Virgo, the Virgin. The 
six southern are, Libra, the Balance; Scorpio, the 
Scorpion; Sagittarius, the Archer; Capricornus, the 
Goat ; Aquarius, the Waterman, and Pisces, the Fishes. 
Besides the 12 constellations or signs of the zodiac, 
the ancients counted 21 north of the zodiac, and 12 
south of it, making together 45 constellations; but 
by new improvements 13 more have been added to 
the northern, and 19 to the southern, making in all 77 
constellations or clusters of stars. 


An Eclipse of the Sun is caused by the moon passing between the 
! 9 J nad 


sun and the earth, and thereby intercepting its light; 
it begins at the west side of the sun, and can never 
happen except at the time of the new moon. 


An Lclipse of the Moon is caused when the earth passes between 


the sun and the moon; this can only happen at the 
full moon, and begins on the east side. 


Grocrapiy describes the surface of our earth, its figure, size, mo- 


tion, real and imaginary lines, divisions, &c. from Gr. 
ge the earth, and grapho to describe—considered as 
to its mathematical, natural, political, civil, and statis- 
tical divisions. 


The Mathematical or astronomical division of the earth, treats of its 


form, circles,* &c. The earth is a globe flattened at 
the poles, so that the diameter from north to south is 
about 25 to 34 miles shorter than its diameter from 
east to west, which is estimated to be 7,900, 7,912, 
7,928, and by others 7,970 miles. In order to ascer- 
tain this flatness, Louis XIV. sent philosophers to the 
equator and to Lapland, who found that a pendulum 
vibrating a second at the poles, is 441,522 lines, and 
at the equator, 439,224 of a Fr. foot. The earth’s 
roundness is proved by ships sailing round it, and by 


* All circles are divided into 360 degrees or equal parts, marked ©; each degree 
into 60 equal parts, called minutes, marked '; and each minute into 60 seconde, 
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its shadow onthe moon. The earth is surrounded by 
four larger or greater, and four smaller or lesser ima- 
ginary circles. ‘The larger are, the Equator, the 
Ecliptic, the Meridian, and the real or rational Hori- 
zon, Which all divide the globe in two equal parts, 
called hemispheres. The smaller imaginary circles 
by which the earth is surrounded, are, the T'ropical, 
the Polar, the Latitudes, and the sensible Horizon. 
The spaces included between the tropics, between the 
tropical and the polar circles, and between the latter 
and the poles, are called zones, and are five in 
number, viz.: the Torrid, containing 46° 56’; the 
two Temperate, 43° O04 each, and the two Frigid, 
containing each 23° 2’. 


The Natural Division of the Earth is that of land and water. 


The land is divided into two continents, the eastern 
and western ; the former including Europe, Asia, and 
Africa; the latter North and South America. ‘T'oboth 
hemispheres belong Islands, Peninsulas, Isthmuses, 
Capes and Promontories, coasts and shores, banks, 
Mountains, Valleys, Archipelagos, &c. The water 
is divided into five oceans, called the Atlantic, the 
*acific, the Indian, the Northern and Southern. The 
water includes also, Seas, Lakes, Gulfs and Bays, 
Straits and Sounds, Channels, Roads and Harbours, 
Kestuaries or Friths, Rivers, &e. 


Ne Political Division, is that which governments, peoples, or 


Nurope. 
Kimpires. 


Kingdoms. 


Asia 
Afriea 
North 


\merica. 


South 
America. 


nations have made. Thus Europe is divided into 
empires, viz.: Russia, Austria, and Turkey; into 
kingdoms, viz.: Sweden and Norway, Denmark, 
Great Britain and Hanover, Poland, Prussia, France, 
Holland, Saxony, Wurtemberg, Bavaria, Hungary, 
Bohemia, Italy, Naples and Sicily, Sardinia, Spain, 
Portugal, &c.—republic of Switzerland, with many 
principalities, dukedoms, &c. Asia is divided into 
Siberia, Chinese Tartary, Chinese and Birman empires, 
Japan, Hindoostan, Persia, Arabia, Turkey, Incepen- 
dent ‘Tartary, &e. Africa is divided into Morocco, 
Yzvpt, Nubia, Adel, Ajan, coast of Zanguebar, Caf- 
fraria, Congo, Guinea, &c. North America is divided 
into British, Russian, and Danish possessions, the 
republics of the United States, Mexico, and Guate- 
mala. South America is divided into the republics of 
Colombia, Peru, the United Provinces of La Plata, 
Chili, Patagonia, the Brazilian Empire, &e. 





Civil Division.—By the civil division, is understood that which each 


government has made within its own territory. Thus 
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the United States is divided into twenty-four States, 
each State into Counties, and most of the Counties 
into ‘Townships, &c. 

Statistical Division.—The statistical division embraces every thing 
relating to the extent, government, population, re- 
ligion, commerce, manufactures, &c. of a country. 

Chorography.—The description of a particular country or province, 
as Pennsylvania, and the art of representing the same 
on a plane, or drawing a map thereof. 

Topography—Description, and the art of making a map or draught 
ofa place, farm, town, &c. 

Hydrography—Description of the sea, with its tides, currents, 
soundings, bays, remarkable things at sea or on the 
coast, &c. 

CosmoLocy.—T'he science of the general system of the world, or a 
description of the elements, the modifications of sub- 
stances, elements of bodies, laws of motion, order and 
course of nature, &c.; from the Gr. kosmos, the world, 
and Jogos, description. 

MecnuanicaL Puttosoppy—That branch of physics which attempts 
to account for and explain the phenomena of bodies in 
nature on the principles of mechanics, from the motion, 
rest, gravity, figure, position, arrangement, disposi- 
tion, &c. of the minute corpuscles or atoms whereof 
bodies are composed. 

Mechanics.—That branch of practical mathematics which considers 
the nature and laws of motion and moving powers, the 
construction of machines, engines, &c.; from the Gr. 

Practical. mechane, art. Newton divides this science into prac- 

Rational. tical and rational. "The former relates to mechanical] 
powers or machines, used for raising weights, and 
overcoming resistances that could not be effected by 
bodily strength. The latter relates to the theory of 
motion, showing when the force or power is given, 
how to determine the motion that will result from 
them, and conversely. Mechanics embrace the {fol- 
lowing sciences: 

Ntaties—The science of equilibrium, weight, pressure, &c. arising 
fromm the gravitation of bodies at rest ; thus, the power 
of pressure and of resistance, loss by friction, centre 
of gravity ; theory of arches, v: aults, domes, attitudes 
of animals, streneth of materials, theory of carpentry, 
&e.; from Gr. statike, to stand or sustain. 

Matter. All substances perceivable by the senses, are 
formed of matter. Matter is known by certain essen- 
tial properties, which are, 

Impenctrebility or solidity—The property in bodies to occupy a 
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space, so that the space occupied by one body cannot 
be occupied by another. 

Extension consists in the space occupied by the length, thickness, 
breadth, or depth of a body. 

Figure is the outline or shape of extension. 

Inerlia—Inertness or inactivity, the property in bodies to resist a 
change of state, whether hat state be motion or rest. 

Wobility—The property of being moveable. 

Divisibility—The property of being divisible into infinitely small 
particles. 

Attraction—The property in matter of mutually drawing its par- 
ticles towards each other. 

Porosity means the quality in bodies, though in appearance ever so 
solid, to be full of pores and cavities. 

Modifications of Attraction, are gravitation, cohesion, electricity, 
magnetism, chemical affinity, elasticity, and repulsion. 

(iravitetion is the tendency in bodies to press towards the centre 
of the earth; this pressure or tendency is called 
weight. 

Cohesion is that property in the particles of matter by which they are 
attracted towards each other, and cohere so as to form 
abody. The density of a body depends on the attrac- 
tion of cohesion—so also does its weight or pressure. 
The force of the attraction of gravitation decreases up- 
wards and increases downwards: it is greater at the 
poles than at the equator. Bodies at an equal distance 
from the earth are attracted equally ; or the force of at- 
traction is in proportion to the quantity of matter in the 
body ; thus a feather and a leaden ball would, if dropped 
from a height, fail to the ground in the same time, if 
the former did not meet with a greater resistance 
from the air than the latter. This resistance, which 
the air opposes to falling bodies, is proportioned to 
their surtace. 

Centre of Gravity—That point about which all the parts of a body 
exactly balance each other. Whatever supports the 
centre of gravity, bears the whole weight of the body. 

Elusticity—The effort in bodies, when compressed, to resume their 
original dimensions. 

Repulsion—A_ kind of counter attraction, acting only at small 

: distances, repelling bodies so as to prevent them from 
coming into contact. 

Votive Powers, or causes of motion, are, further—animal, water, 
wind, steam, and the mechanical powers. By me- 
chanical powers are meant machines or engines, by 
means of which heavy bodies are raised or moved. 
They are six, viz.: the Lever, the Pulley, the Wheel 


me be 


" 
ff 


wees 
ear) 


en 


yi, Peace 








re ) 


82 AMERICAN REPERTORY. 





and Axis, the Inclined Plane, the Wedge, and the 
Screw. 

The Lever is commonly an inflexible iron or wooden bar ; the centre, 
upon which it moves, called the fulcrum, divides 
the lever into two parts, called arms, or the resisting 
and acting part. There are three kinds of levers. 
1. Where the fulerum is between the powerand the } 
weight, or resistance. 2. Where the resistance or 
weight is between the power and the fulerum, and 
3. Where the power is between the weight and the 
fulcrum. 

Friction.—The act of rubbing two bodies together; the resistance 
arising from the rubbing of one thing against another. 








In the application of mechanical powers, one third is 

usually allowed as lost, from friction and other ob- a 

stacles. ' : 
Power is an endeavor to overcome resistance. <All powers have 

their opposites, without which they could not exist ; 

thus the centrifugal is counteracted by the centripetal 

force; cohesion by expansion; elasticity by compres- 

sion; inertia by attraction; gravity, pressure, or } 


weight by mechanical forces, &c. ; nay—would heavy 
bodies, rain, snow, &c. fall; vapours, smoke, exhala- \ 
tions ascend; rivers descend; the sea ebb and flow, 

&c. without contending forces! ‘To press and resist, 

to act and react, appear thus to be, in the physical, as 

in the moral world, the cause of all equilibrium; and ! 
that the vicissitudes of motion, mutations or changes 
of state, are only so far produced, as the one force over- 
balances, or is superior to the other. Powers thus 
producing motion in the universe, make the subject of 





the investigations of this science. ‘The most universal i 
power we are acquainted with, (and of which all other 
powers are found to be morifications,) is attraction 
of gravitation. The cause of this power is one of the \ 


secrets in natural philosophy. This, however, is 
known, that it attracts in proportion to the quantity of 
matter contained in each body ; thus that it must be 
in every particle thereof; so that all particles of matter 
in nature mutually attract each other. 

Statics treat of matter at rest, and dynamics of matter in motion. 

Dynamics.—The science of the motion of solids or moving powers 
or of the action of forces on solid bodies, when the 
result of that action is motion; from Gr. dunamis, | 
power. 

Morion—Motion is a change of place or state, arising from the 
action of any power. ‘The laws of motion are—1l. A 











mn. 
PS 
he 


ls, 


he 


/ 
4% 








ee 





AMERICAN REPERTORY. £3 


body will continue in its state of rest, or in uniform 
motion, until acted upon by some force. 2. The 
change or motion is in proportion to the force, and in 
the direction of that force. 3. Action and reaction 
are equal. 4. When two opposite forces act on a 
body, it must either remain at rest, or move according 
to the direction of the greatest. 5. When two forces 
act upon two not opposite sides, the body moves be- 
tween them. By force, is meant power in action. 
Motion is either uniform, accelerated, or retarded. 

In Uniform Motion, a body moves over equal spaces in equal times, 
as the hand of a watch. 

In Accelerated Motion, the swiftness of a body increases the further 
it moves, as a falling stone. 

The Velocity of a falling body is in proportion to the space through 
which it passes ; the space increases as the odd num- 
bers 1, 3, 5, 7,9; thus it has been found, that a falling 
body moves the first second sixteen feet, in the next 3 
times 16, or 45 feet ; in the third second 5 times 16, 
or 80 feet, &e. 

In Retarded Motion, a body moves every moment slower and slower, 
as the motion of a cannon ball, &e. 

Vevociry.—A body in motion moves at a certain rate: this rate 
is called its velocity, and is icreased by the space 
passed over, divided by the time which it employs in 
that motion. Velocity is either absolute or relative. 

Absolute Velocity considers the motion of a body in space, without 
reference to another body : as when a man walks eight 
niles in two hours, his velocity is four miles an hour, 
or 8-2 space divided by the time. 

Relative Velocity compares the motion of one body to that of another: 
as a ship sails twelve miles in four hours ; another, 
sixteen miles in two hours; the velocity of the latter 
compared to the former, is as eight to three. 

Momentem is the torce with which one body strikes against another. 
It is measured by its power of overcoming resistance, 
and is represented by its quantity of matter, or weight, 
multiplied by its velocity: as a body of ten pounds, 
moving at the rate of one hundred feet a second, has a 
momentum of L000. The momentum of a body is in 
proportion to its velocity: for the quicker it moves, 
the greater is the force with which it strikes against 
another; for this reason, a light body may have a 
greater inomentum than a heavier: as a ball of one 
pound, moving at the rate of eight miles a minute, 
strikes harder—that is, hasa greater momentum, than 
a ball of two pounds moving at the rate of two miles 
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a minute—but equally, ifthe latter moves at four miles 

aminute. Thus, what a body wants in weight must 

be madeupby swiftness. Whena body strikes against 

another it meets with resistance: this resistance is 

called reaction. That motion which is caused by the 

Reflected reaction of bodies is called reflected motion. If a 
motion. body strikes perpendicularly, it rebounds in the same 
direction; but if obliquely, in an opposite oblique 

direction ; the angle in which a body strikes another 

Incidence. is called the angle of incidence, and that in which it 
Reflection. flies off; the angle of reflection. When two or more 
forees act upon a body, its motion is called compound. 

if two equal forces act upon a body in a right angle, 

its motion is in the diagonal of a square; but if they 

act obliquely, the motion is in the diagonal of a rhom- 

bus. If two unequal forces act upon a body ina right 

angle, its motion will be in the diagonal of an oblong ; 

but if obliquely, in the diagonal of a rhomboid, &e. 

The line which a ball fired from a cannon, or an 

Parabola. arrow shot from a bow describes, is called a parabola, 
Bodies that describe such lines are acted upon by three 

forces, viz.: the projectile, gravitation, and the resist- 

ance of the air. A ball tied to a string, and whirled 

Centripetal. round the hand, is acted upon by the centripetal, cor- 
responding to the string, drawing it towards the hand 

Centrifugal. as its centre of motion; and the centrifugal, or its 
endeavour to recede from the hand or centre. By 

these foreés the planets are governed and kept in their 


orbits. In circular motions, such as the flyers of 


windmiils, wheels, &e., those parts that are at the 

greatest distance from the centre of motion, move 
taster than those that are nearer, that is, they move 
over a greater space in the same time than the 
nearer. 

DYNAMETER.—An instrument to measure the streneth of men and 
animals, 

Hyprosrarics.—The science of the equilibrium, pressure, &c. of 
liquids, or the gravitation of fluids at rest, and the 
weighing of solids immersed in water in order to 
ascertain their specific gravity, or common standard 
of weight of all bodies, from Gr. hudor, water, and 
statos, to stand or sustain. When the equilibrium of 
liquids is removed, motion ensues. 

Furs are bodies yielding to impression, and are distinguished into 
elastic or compressible, as air, steam, gas, &e., and 
non-elastic or incompressible, as water, oil, &c. Fluids 
are subject to the same laws of gravity as solids, but 
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on account of their want of cohesion, their pressure is 

different; for as the parts of a solid are so connected 
as to form a whole mass, their parts press towards one 
common centre, called the centre of gravity; in lieu 
of that, the parts of a fluid press in all directions inde- 
pendently of each other, and are in a constant endea- 
vour to find their level or equilibrium, which is always 
parallel to the horizon; the pressure of fluids, how- 
ever, is always in proportion to their perpendicular 
height, and not to their width or lateral pressure. 
Upward On account of the upward pressure of fluids, a body 
pressure, immersed ina fluid meets with a resistance which 
causes it to feel lighter, as may be known by lifting a 

heavy body in water; this resistance is equal to the 

weight of the fluid displaced by the body: thus, if the 

(4 weight of a ship with its cargo, &c. were known, and 
| the water that it displaced could be weighed, they 
would be found to be exactly alike—as bodies im- 

mersed in water, on account of their impenetrability, 

always displace a quantity proportioned to their bulk, 

and not to their weight: fora cubic inch of gold does 

not displace more than a cubic inch of wood. A cubic 
foot of rain or distilled water, weighing LOGO ounces, 

or 62 1-2 pounds avoirdupois, has been chosen as the 

standard to which the weight of all bodies is com- 


pared. This method of comparing the weight of one 
Specific body with that of another of the same size or bulk, is 
gravity. called its specific gravity. The specific gravity of 
; any body may be found by suspending it under the 
eeale of a balance, and weighing it first in the airand 


then in water: thus, ifa cubic ounce of gold is found 
to weigh 19 ounces in the air, and 18 ounces in water, 
it is evident that the water it displaces weighs one 
ounce; thus gold is nineteen times heavier than 
| vater: or its specific gravity compared to that of 
water is as 19 to 1. The specific gravity of all bodies 
may thus be found, by dividing their weights out of 
water, by that in water; as a guinea out of water 
weighs 129 grains, in water it loses 74 grains ; thus 
| 129-7 ~ 1000=17,793 grains, is its specific gravity. 
The specifie gravity of bodies lighter than water, Is 
found by attaching to them a weight, whereof the 
| specific gravity is known, and then weighing them. 
‘The specifie gravity of air and gases is found thus: 
pump out the air of a vial, then weigh it, and let in 
the air again, and note the difference. The specifie 
gravity of liquids is found by means of a graduated 
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glass instrument, called a hydrometer. The specifie 
gravity of the few bodies marked below may give an 
idea of their specific or absolute weight; thus the 
specific weight of platina is 23 times greater than 
water, or as 23,000 to 1,000, and the absolute weight 
23,000 ounces, or 1,4374 pounds avoirdupois a cubic 
foot :—Platina 23,000, fine Gold 19,640, standard do. 
TSX888, Quicksilver 14,000, common Stone 2,520, 
Sand 1.520, Coal 1,250, Mahogany 1,068, Lead 
11,325, tine silver 11,091, Copper 0,000, Stee! 4 RDO, 
fron 7,664, Tin 7,320, Diamon a! 3,917, Marble 2,700, 
Milk and Sea-water 1,034, Rain-water 1,000, Onl 
OQ), Tee GOR, Brandy $20, Cork 240, common Air 112 
Hydrogen Gas 1, 

or the science of the laws of motion of liquids 
when the equilibrium is removed; from Gr. hudor 
water, and dunamics, power. Liquids, by which ts 
meant non-elastie fluids, are set in motion, first, by 
their own gravity, which causes then n to d escend from 
a higher to a lower level; trom this principle water 
flows up and down, over hills and val loys, t ind rises in 


springs and fountains, and is also conducted 3 Ls ge 
to any heieht which is not greater than the ilar ig 
the source from whence tt flows. Secondly, by he 


sure of the atmosphere, which is done by removing 
from « me part ¢ of the liquid the uniform pressure of th 


surrounding atm =pher -—2s With oa common syphon the 
air ee" ed ont, whence the atmosphere pressing on 
the surface forees it up above its level into the vacuum 
created by the suction. The same effect takes 
plaee in the foreing and lifting pump ; for as the piston 


with its valve is raised, the air is sucked ont, and the 





yvater 1 ting with n ) Opposite pressure In the pump, 
sforeed up by the surrounding weight of the air; but 
as the weight or pressure of the atmosphere is equal 
toa column ef water trom 32 to 33 feet high, water 
annot be made to rise higher. The etfeet of the 
forcing pump is not liraited by this law. Thirdly, by 


‘section from the moon and. sun, tides, ealled flux 
and reflus, or flow and ebb of the sea, are caused. 
When, by the moon's attraction, high water is caused 
be which is under its direction. 


on that vart of the elob 
the centrifugal foree, being then least counteracted 


by gravity, produces, at the sare time, the same eifect 
on the opposite side; now as the earth by its daily 
motion round its axis, presents, at opposite times, 


two opposite points to the attraction of the moon, tw: 
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tloods and ebbs are produced from these causes, in 
nearly 25 hours, which makes every six hours alter- 
nately flux and reflux. ‘The moon passing round the 
earth in one month, is twice, during that time, or at 
new and full moon, in the same direction with the 


createst elevation of the sea, which is called spring- 
Spring-tide. tide; this elevation is further increased the nearer 
these luminaries are to the equator: consequently, the 
highest spring tides are in March and September, or 
near the time of the equinoxes. The low tides, called 
Neap-tides. neap-tides, are about the first and third quarter of the 
moon, when the sun and moon act in opposite direc- 
tions. Fourthly—by heat, water is changed into 
vapours, Whereby it rises in the atmosphere, and col- 
lecting again, by the principle of attraction, forms 


clouds, which, as their pressure or gravity becomes 


greater than the resistance of the atmosphere, de- 
scend, and collect in orm of rain, hail, and snow, which 
give rise to springs, fountains, rivulets, &c. Water is 
also expanded by heat, and forms the power of the 
steam-engine. ‘The laws of the construction of all 
water machines belong to the following science : 

Hypravtics—The science which treats of the principles of con- 
structing machines and engines, such as mills, pumps, 
fountains, &c. by means of which water is conducted 
through pipes; also, the application of water to artifi- 
cial water-works; from Gr. hudor, and aulos, pipe. 

Hydrometry—An obsolete term, including hydrostatics, hydrody- 
namics, and hydraulics. Some writers include every 
thing relating to water under the name of hydraulics, 
others, hydrostatics. 

Hyzrometer—An instrument to measure the dryness or moisture 

of the air. 

Hydrometer—An instrument to measure the gravity, density, ve- 
locity, force, &c. of water, and the weight of liquids. 

Erostatics, Preumarics, or Mromerry—The science whict 
teaches the properties, nature, equilibrium, pressure, 
and motion of the air. This science considers the air, 
in the same manner as hydrostatics water; from Gr. 
aer, air, and statos, to stand or sustain, or from preuina, 
wind. The atmosphere, by which is meant the air 
surrounding the earth, together with the clouds, va- 
pours, &c. floating in it, is a transparent, invisible, 
elastic fluid, composed of infinitely small particles. 
It is the laboratory of nature, and the most active 
agent in composing and decomposing its formations ; 
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without its circumpressure, all natural substances 
would be dissolved ; for by its pressure all things are 
held in connection. Without it no animal life could 
exist, and fire would cease to burn ; the sense of hear- 
ing would be useless, for there would be nothing to 
convey the sound; neither would the eye be of great 
use; for by the mediuin of the atmosphere, chiefly, are 
the rays of lieht reflec ted, and conveyed to the e ye. 

Pure atmospheric air is compose dof nearly 77 parts 
of nitrogen, and 23 parts of oxygen gas, in 100 parts, 
with some hydrogen and carbonic acid gas. 

Every square inch sustains 15 pounds, and a man of 
ordinary size sustains a pressure of about 14 tons 
weight, or 31,360 pounds. — If, therefore, the air within 
him, which eounterbalances this enormous weight, 
were removed, he would be crushed to atoms. The 
pressure of the atmosphere is felt by cupping, by 
placing a thimble on the skin, and sucking out the 
air, aC. 

A man and a burning candle, destroy the vivifying 
quality of a gallon of air every minute. 

At the height of about 45 miles, the atmosphere 
ceases to reflect the sun’s licht. 

The gravity and density of the atmosphere diminish 
In proportion to the distance from the earth ; its elas- 
ticity is so great that it will e xpand to occupy nearly 
14,000 times more space than on the earth’s surface ; 
and may be so compressed as to occupy only the one 
hundred and twenty-eighth part of its natural bulk. 

‘This decrease in the density of the atmosphere, as its 
distance from the earth increases, causes the cold te 
Increase In the same ratio; for the more the particles 
that absorb the sun’s heat are distant from each other, 
the oreater the sensation of cold. 


Barometer—U pon the principles of the pressure of the atmosphere, 


the instrument ealled the Barometer is constructed ; 
its use is to determine the variations of the weather, 
and the altitude of mountains; in proportion as 
the air becomes dry and tree from moisture, it in- 
creases in weight, and consequently presses the mer- 
cury with greater force, and makes it rise in the glass 
tube. Asthe air becomes rarer the hicher we ascend, 
so the pressure of the atmosphere decreases, and ot 
course the mereury falls in the tube. 

The pressure of the atmosphere, on the surface of 
the earth, sustains a column of mereury 28 inches 
luch; and one of water, 32 feet. ; 
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The fall of mercury in the tube, is in the ratio of 
one tenth of an inch for every 103 feet. 
Thermometer—The construction of the thermometer is founded upon 
the principle of the expansion of fluids by heat. As 
heat increases, fluids, (either mercury or spirits of 
wine,) expand ; thus their rise in the glass tube, indi- 
cates the degree of heat ; and on the contrary, as they 
condense, they fall in proportion to the cold. ‘The 
thermometers chiefly usedare Fahrenheit’s and Reau- 
murs. ‘The boiling point of water, on the former. 
is marked 212 degrees ; on the latter, -0; the freez- 
ing point, of the former, 32 degrees, und on the lat- 

ter,0. The branches of this science are : 

Erostation or Azronautics—The art of navigating or ascending 
airin balloons, 

Eramancy—The art of foretelling the changes and variations in th 
ur and weather; as storms, wind, &c. 

Lrofogy or Wrography—The doctrine of the air phenomena, bad 
or good qualities, ingredients, &c. 

Laimography—Description of the causes of winds; from Gr. a.:‘ios, 
the wind, and grapho, to write. 

Winps.—As the sun moves over the equator, from east to west, (or 
the earth turning from west to east,) the air under the 
sun becomes hot, and is rarified; whence a current, 
following the sun from east to west, is created. “This 
current is met by the denser air of the north and 











south poles, flowing into the rarified air of the equator, 
which: gives rise to two other currents or winds, or 

rade winds. the north-east and south-east, called Trade Winds; 
they extend to about 30 degrees on each side of the 

equator. In the Indian ocean, there are two winds, 

Monsoons. — called Monsoons, which blow half the year north-east, 

and the other half south-east; which by changing 

their course give rise to violent tempests. These are 

| the general winds; they are more or less ailected by 
| mountains, valleys, islands, seas, &c., and produce an 
infinite variety of currents. The wind runs, in a 


Velocity of | breeze, from tour to five miles; ina fresh gale, trom 
twenty to twenty-five; in a hard gale, trom forty to 
fifty; ina storm, from fifty to sixty; and in a hurri- 
cane, trom eighty to one hundred miles an hour. 
Anemometer—An instrument to measure the velocity aud power of 
the wind. 
Anemoscope—An instrument to foretell the changes of the wind. 
Acoustics oR PHosxtcs—The science of the laws or doctrines of 
sound; and the theory of musical concord and har- 
mony ; from Gr, akowo, to hear. Sound results from 
uy 
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a tremulous motion of the air, similar to the concen- 
tric waves created in water, by the throwing in of a 
stone, communicated to it by the vibrations of some 
sonorous body ; this tremulous motion of the air, strik- 
ing the drum of the ear, causes in the mind the per- 
Sound. ception of sound. The principal causes of the variety 
of sounds, are: the greater or less frequency of the 
vibration ; the quantity or force of the vibrating ma- 
terials, and the greater or less simplicity of the sounds; 
whence arise the height, strength, and modification 
(‘onductors of sounds. Air is the general conductor of sound; 


at but water, metals, wood, &c. are also conveyers of 


sound. If we stop the ears, and place one end of a 
stick between the teeth, and the other on a watch, the 
sound of the ticking will be conveyed as clearly as by 

Velocity of. the air. The velocity of sound is 1142 feet in a 
second, or 13 miles in a minute; this uniform velocity 
of sound enables us to determine the distanee of the 
object from which it proceeds; as that of a vessel at 
sea firing a gun, or that of a thunder-cloud. 

Catacoustics or Cataphonics—The science of reflected sound, as 
echoes, &c.; from Gr. kata, against, and ahouo, to 
hear. The reflection of sound is governed by the 
same laws as that of light, the angle of reflection 
being always equal to the angle of incidence, and 
aller it has been reflected from several places, it may 
be collected into one point or focus; on this principle 
whispering galleries, speaking-trumpets, &c. are 
constructed. 

Piacoustics or Diaphonics—The science of refracted sound, or of a 
sound passing through different mediums. 

Orrics—The science of the laws or doctrines of vision, and the 
properties of light; from Gr. opos, an eye, or optomat, 
to see or view. 

Jaght, is a manifestation of heat, and emanates from a /iwninous 
body, or a body shining by its own light, as the sun, 
the fire, a candle, &c. Light is projected forward in 

Velocity of. straight lines, with a velocity of 20,000 miles in a 
second, in every possible direction, so that a luminous 
body is not only the general centre whence all rays 
proceed, but every point of it may be considered as a 
centre which radiates light in every direction. Light 

Mediums. is transmitted by mediums, these mediums are called 
transparent or pellucid bodies, as air, water, glass, 
&ec. Those bodies which do not admit the light to 
pass through them, are called opaque, as metal, stone, 
wood, &c. ‘The interruption of the rays of light, by 
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an opaque body, produces darkness, proportioned to 
the intensity of the light, on the opposite side ; which 
darkness, if it falls upon any object, forms a shadow. 
If the luminous body is larger than the opaque, the 
Shadow. shadow will gradually diminish, till it terminates in a 
point; but when the luminous body is less than the 
opaque, the shadow will increase with the distance, 
to infinity. 
A single line of light, projected from a luminous 


Ray. body, is called a ray of light; a body of diverging or 
Pencil. converging rays, is called a pencil of light; anda 
Ream. body of parallel rays is called a beam of light. 

Rays emanating from one point, called the radiant 
Diverging. point, separating as they proceed, are called diverging 


Converging. rays; converging rays, are those which tend to a 
common point, called the focus. When a ray of 
light is bent from a straight course, it is said to be 


Intieeted. inflected; when turned back on the surface of a body, 
Retlected. reflected ; and when turned in its course, in passing 
Relracted. out of one medium into another, refracted. 


Carorrnics—The science of reflected light, as light thrown back by 
a mirror, &c.; from Gr. katropton, a looking-glass, or 
Kate, against, and optomat, to see. 

When rays of light encounter an opaque body, part 
of them are absorbed by it, and part are reflected ; 
those that fall perpendicularly, are reflected back in 
the saive line trom whence they proceeded ; and those 
that fall obliquely, called incident rays, are reflected 
in an opposite direction to the angle of imcidence. 
Transptrent and opaque bodies are seen by reflected 
light, or reflected rays of light, passing from every 
part of the object, entering, and crossing each other, 
in the pupil of the eye, strike the retina, where they 
represent the object invertediy delineated, and pro- 
duce in the mind the perception of seeing, or the sen- 


sation of sieh 

As the angle which an object subtends on the retina, 
is small in proportion to the distance of the object, 
therefore objects of the same magnitude, appear to be 
of different dimensions, according to the angle under 
which they are seen. 

Microscopes and Telescopes. —As smallness and distance of bodies, 
prevent them from being seen by the naked eye, the 
Microscope and Telescope have been invented; the 
former, of which there are three kinds, the single, com- 
pound, and solar, is an instrument magnifying small 
objects ; and the latter, of which there are two kinds, 
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the refracting and reflecting, enables us to see objects 
at a distance, or underan enlargedangle. The single 
and compound microscope, are constructed with len- 
2s, the solar with lenses and mirrors. 
Mirrors are of three kinds: the plain or flat, the convex, and the 
oncave. The convex, makes reflected rays diverge, 
by means of which the image of the object is dimin- 
ished; and the concave mirror, converges the rays : 
and, under certain circumstances, magnifies the object 
Droprrics—The doctrine of refracted light, or of light passing 
obliquely through different mediums, as glass, water. 
air, a lens, &c. whereby they are bent out of their 
former course; from Gr. dia, through, and oplomia, 
to see or view. 

A ray of light passing obliquely from air into water, 
is refracted, or bent towards a perpendicular to the 
surface ; that is, as the water attracts the ray more 

Principle. strongly, then the air, being denser, it would bend 
the ray perpendicularly to its surface, were this at- 
traction not counteracted by the velocity or projectile 
force of the ray ; whence a ray of licht entering fron 
a rarer into a denser me ‘dium, moves between tw: 
forces, and 1s refracted more or less, in proportion as i 
falls more or less obliquely on the retracting surties 

When a ray of light passes from a denser into a 
rarer medium, a contrary effect takes place. 

Lenses.—As glass is a denser medium than air, it is used to re- 
fract the rays of light. A glass refracting the ray: 
of light is called a lens: there are five kinds of lenses, 
viz.: double-convex, double-coneave, plano-convex 
plano-concaye, and meniscus, being convex on ou 
side, and coneave on the other. 

The axis ofa lens, is a line passing perpendicularly 
through the centre. 

arallel rays, faring on a double-convex lens, wil 
meet on the opposite side from which they enter, at 


surning a point, called the focus; on this principle burning- 
vlass. lasses are constructed, which are double-conves 
lenses. 


When rays pass through a double-coneave lens. 
they diverge after passing through the class. 

The lens of the eye of short-sighted persons, being 
too convex, refracts the rays too much, and collects 
them into a focus before they reach the retina: 
whence a confused image is formed on the optic 
nerve. The remedy of this defect is, to wear double- 
concave lenses before the eyes, which will diverge 
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the rays, and consequently throw the image of a 
distant object back as far as the retina. 

Old people have commonly a contrary defect in 
their sight ; or the chrystalline humour of their eyes 
being too flat, does not refract the rays sufficiently ; 
consequently, they reach the retina before they are 
converged to a focus. In order to remedy this defect, 
convex glasses are used by old persons, because they 
converge the rays, and bring the focus more forward. 

Persprerives—The laws of optical distances, or the science by 
which objects are properly delineated on a surface, so 
as to affect the eye, when seen from a certain position, 
in the same manner as the real object would ; from 
Lat. per, through, and specio, to see ; divided into, 

Iehnography—Vhe plan or ground plot. 

Orthography, the front of one side. 

Scenography, the whole building, or body on a perspective plan, 
such as it appears to the eye. 

Curoma«ries, explains the several properties of the colours of light, 
and of natural bodies; from Gr. chroma, colour. 

If a small hole be made in the shutter of a dark 
room, and a ray of light caused to fall obliquely upon 
a prism, or triangular piece of glass, the ray passing 


Primary through the prism, will be refracted and divided into 

colours. seven colours, viz.: the red, orange, yellow, green, 
blue. indica, violet. 

Refrangible. The violet is the most refrangible, that is, it devi- 


ates or turns most out of its original course, and the 
red the least. A due mixture of these colours forms 
the white. 
The rainbow, which exhibits a series of colours like 
the above, is formed by the refraction of the sun’s rays 
Rainbow. passing through a shower of rain, every drop acting as 
a prism, in separating the coloured rays, as they pass 
through the prism. 
‘ile appearance of blackness or darkness, is caused 
by the absorption or absence of all the colours, whence 
none are reflected to the eye. 

White is caused by the reflection of all the coloured 
rays; and green, by the absorption of all the colours, 
except the green, which is reflected to the eye, and 
causes the body from which it is reflected to appear 
green; the same with other colours. 
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MATHEMATICS—The science which treats of quantities or sub- 


jects susceptible of augmentation and diminution ; of 
J | 


being numbered and measured: as heat, light, space, 
time, extent, duration, velocity, distance, weight, &c. 
from the Gr. mathema, instruction—divided into pure 
or abstract, and practical or mixed. Abstract relates 
to quantities and magnitudes, considered simply and 
abstractedly from any relation to matter or bodies, and 
embraces the following sciences: 

AniruMetic—That branch of mathematics which considers quanti- 
ties so far as they are expressed in numbers. 

It is a science when it demonstrates the various 
properties and relations of numbers ; but an art when 
it teaches the method of performing the practical ope- 
rations of computing and calculating with nuinbers, 
expeditiously and easily ; from Gr. arithinos, anumber. 

It is founded upon five principal rules, viz.: Nu- 
meration, Addition, Subtraction, Multiplication, and 
Division. 

The art or science to calculate, compute, or reckon, 
has received several names, according to its applica- 

Theoretical. tion; thus the term, Theoretical arithmetic, is used 
Practical. when we speak of itas a science; Practical, when we 
mean the art; Binary, when numeration is performed 
by the figures 1, 2, 0, only; Tetractic, when the 
figures 1, 2,3, 0, are thought sufficient; Quarternary, 
Decimal. when four; Seximel, when six, &c. Decimal, or 
Deeadel, when ten figures are used in performing all 
Duodecimal. calculations. We have also Duodeciinal counting, 
from 12 to 12, used by carpenters, masons, &c,; and 
Sexacesimal, where 60 forma whole. Arithmetic is 
Harmonical. called Harmonical, when numbers are applied to the 
comparison, reduction, &e. of musical intervals. —In- 
Instrumental. strumental, when instruments, such as sliding-rules, 
scales, beads, sticks, &c. are used to perform the cal- 
Meclianical. culations. Mechanical, when performed by the lever, 
Palpable. balance, &e. VPalpable, when performed by the feel- 
Political. ing, practised by blind persons. Political, when num- 
bers are applied to caleulate the strength, revenues, 
inhabitants, chances in games, &e. Logarithmica! 
Tabular. and "Tabular, when calculations are pertormed by 
tables. Universal, literal, or specions, see al@ebra. 
A.eesra—The science of general or universal arithmetic, by sym- 
bols; or a method of performing calculations, and 
solving mathematical problems, by means of the letters 
of the alphabet, as with numbers; and in which is 
shown the ground to all calculations conceivable. 
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The name is derived from the Arabic, giahara, to 
restore, and kabalah, to compare or oppose. 

(EOMETRY—The science which examines abstractedly the length, 
area, and solidity of bodies; or of extension, magni- 
tude, and quantity; from Gr. ge, the earth, and me- 
treo, to measure. It is divided into elementary and 
sublime. 

Elementary Geometry, considers right lines, planes, and the sur- 
faces and solids generated from them. 

Longimetry—The art of measuring distances, both accessible, a2 
roads, and inaccessible, as arms of the sea, &c.; from 
Lat. /ongus, long, and Gr. metreo, to measure. 

Altimetry—The art of measuring accessible and inaccessible heights 
or depths; from Lat. a/tus, high. 

Planimetry—The art of measuring plane surfaces, so as to ascer- 
tain how many square feet, perches, acres, miles, &e. 
a surface contains. It includes surveying. From 
Lat. planus, a plane, and metreo, to measure. 

Stereometry—The art of measuring solid bodies, formed of Jane 
sides or surfaces, as cubes, prisms, pyramids, &c. The 
measuring of globes, cylinders, cones, vessels, &e. is 
a branch of higher geometry ; from Gr. stereos, solid, 
and metreo, to measure. 

NStereography—aA description and demonstration of the properties 
and construction of all solids; from Gr. stereos, solid 
and grapho, to describe. 

Stereometry, teaches how to cut solids, under certain conditions, 
and is a branch of stereography; its principles are 
applicable to the constructive part of architecture, as 
masonry, bricklaying, carpentry, &c. 

Sublime Geometry, considers curve lines, and bodies formed from 
them. 

Conie Nection, considers the cone and the several curved lines 
arising from the section thereof, as ellipsis, parabola, 
hyperbola, &e. 

Projectiles—The science which teaches how to determine that line 

or curvelinear motion, called parabola, which is de- 
scribed by a heavy body, thrown horizontally or 
obliquely into the air: like a stone thrown by the 
hand, a bullet shot froma gun, &e. On this science 
is founded the higher branches of gunnery, and those 
parts of mechanics which relate to heavy bodies pro- 
jected into space by any external force; also astro- 
nomy, as regards the motion of the planets, and the 
elliptical figures described by them. 
leoperimetry, treats of surfaces under equal perimeters, of solids 
~ under equal surfaces, curves of equal lengths, &e. ; 
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from Gr. isos, equal, pert, around, and metreo, to 
measure. 

TriGONOMETRY—The science which teaches how to determine the 
sides and angles of triangles from certain parts that 
are given. It isa branch of geometry, and divided 
into plane and spherical ; from Gr. frigonos, atriangle, 
and metreo, to measure. 

Plane Trigonometry, teaches how to determine the length of the 
sides, or the degrees of the angles, of a right angled 
triangle, by having either two sides, or one side and 
one angle given; and in an oblique angled triangle, 
by having two angles and one side, or two sides and 
one angle, opposite to one of the sides, or the three 
sides, given. 

Spherical Trigonometry, formed by arches of circles, teaches how 
to determine, in a right angled spherical triangle, the 
three sides, or the three angles, when any two ore 
given, besides the right angle; and in an oblique an- 
gled spherical triangle, the three sides, or the three 
angles, when any three being given, 1. e. two sides 
and an angle, or two angles and a side, to find the 
third angle. 

Polyeconometry—-The science which teaches how to measure poly- 
gons; an extension of trigonometry ; having the sam 
reference to polygons in general, as trigonometry has 
to triangles in particular; from Lat. po/is, many. 
gonia, a corner or angle, and Gr. wc /reos, fo measure. 

Flucxiens—The science which considers magnitudes of every kind 
generated by motion, as a line by a point; a surface by 
the motion ofa line; and a solid by the motion of'a sur- 
face. Some parts of a ticure are supposed generated 
by a uniform motion, in consequence of whieh the 
other parts may increase uniformly ; or with an accel- 
erated or retarded motion; or may decrense in any ol 
these ways; and the computations are made by tra- 
cing the comparative velocities with which the parta 


flow. 











